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n = (1 − a(i)n ) + β(i)a(i)n
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j({³nOQu)h]fZad[t{@a+@\zPYXqaZnph]{npXaZKzPTic\NXqaZn 6vy,[taZnph]{¶[t{vxyrKzhwnpy,Ph]¦adKzP0x_n¤)PYfZPY{wasphwXdXTuzfdh  [  nspnaZnpPYX«¦ h]f
xzn¸¤BP,fdP,{@aQ·NhkXY /n^np{z¶x_n¤)PYfZPY{@aQuNfZh  [  npspn¸adnPXh]\Nspx»[]yaZ\N[]sspb[tspsh XqPYfZnyP­x_n¸¤BP,fdP,{@adnp[taZnph]{£
KNnpyrK  PYyhwOQPYX2yhwOQuz\zsXqhwfZbnp{0[yh]{N]PYXqaZPx{NPach]fdn¸adK07[]fZnph]\vX «h¹fdP@\znpfdP,OQP,{@adXYJhO0[twP
XZ\zfdP+adKN[a\NXqPYfdXx_h«{zhta=[tsp[7b_XyrKNh@h@XqP+aZKzP  PXca «h@¹B7[kuNfZnynp{z«XdyrKzPYO	PKN[]X£aZh  P[]XdXqh_y,np[taZPYxnaZK
adKzPsphwXdXLuzfZh  [  nspn¸acb´yrKNh]nyP] /Nh]fkXZ\zfd]P,b_Xh]{­uzfdnynp{z0XZyrKzPYOQPYXLnp{-adP,spPYy,h]OQO\z{NnpyY[aZnph]{ {zP,achwfZ_XY
adKzPfdPY[]xzP,fy,[]{ XZP,PP] N"! _z£R4#Ñ
/Nh]fnp{NXcar[t{Ny,PPyY[t{­[]XdXq\zOQPTaZKv[akPY[wyrK-XZPYXdXqnph]{-aZfdnpPYXaZhQhwu_aZnpOQn¨YPn¸arX\_aZnpspn¸acb
U (i)(u) = Ȳ (i) − qu
KNP,fdP




sh@XZXuzfdh  [  npsnacb´nXL]np]PY{  b
p(i) = f (i)(u(1), · · · , u(N))
Xq\vyrKoaZKv[a ∑N
i=1 f















• q nX+[yhw{NXcar[t{@a=fZPYuzfZPXqPY{@aZnp{z(adKzPfdP,s[aZnp]PLP,np]K@a  P,acPYP,{aZKzPkyrKv[tfd]PL[t{NxaZKzPLadKzfdh]\zwKzuz\_a±adKN[aknX6z^_PYx  b´adKzP{zPach]fd0O0[t{N[]]PYfYnp{ hwfdxzP,faZhQO0[^_npO	np¨,PTadKzP{zPach]fd0fdP,]PY{\zP¡
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JLKNP]h@[ts¥ht¦=adKznpX«Xq\  XqPy¢adnhw{ nXLadh`x_P,fdnp]PaZKNP[7]PYfd[]]P«aZKzfdh]\zwKzuz\_akh]¦+[0XqPXZXZnhw{­n{­adP,fdOQXkht¦=aZKzP
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ht¦XZPYXdXqnph]{`y,[]{  P«h  ar[tnp{zPYx´n{`aZKzPTXZ[]O	P«[7b­ hwf  b
XZnadyrKznp{z	aZKzPnp{Nx_P,^_PYXR[t{Nx¯np{-adKzP¦ h]spsphn{z¦ h]fdO\Nsp[@¡¢
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z¿tÁ
N = 2
 ? ,,½  Á-,
p(12) = IE(a(1)a(2))
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(2) + η2 p
(1) − β(2) η1 p
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N = 2
+Á ,+. 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Ȳ (1) = C/4
(
2 p(1) − p(12) + p(12) β(1)
)(
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JLKNP«uzfdP,nph]\NXP,^uNfZPXZXZnhw{NX+h]¦adKzP[7]P,fr[twPLaZKzfdh]\N]Kzuz\zaL[]fZPT]PY{zP,fr[ts)n{-aZKNPTXZP,{NXZP«aZKN[taL{Nh	XZuvPyn[ts
Xd[tOQuzspnp{zXqaZfd\Ny¢ad\zfZP(KN[]X  PYP,{`\vXqPxQ¦ h]fgaZKzP«sh@XZXZPYXY+ý{´aZKznXXZPYyaZnph]{£@P([tnpO [aXqaZ\vx_bn{zKzh aZKzP
sphwXdXZPYXLy,[]{  PXZ[]OQuzsPx-[]{Nx Kzh naknpO	uv[]y¢arXLh]{ aZKNP[7wP,fr[twPkaZKNfZhw\z]KzuN\_aL¦ h]fdO\zs[z




































π(1) = p(1)(π(1) + π(2) − π(1)π(2))
π(2) = p(2)(π(1) + π(2) − π(1)π(2))

















p(1) +p(2) = 1
y,[]{	{Nhta  Pk\NXZPYx¥=jksXZhN]naXZP,PYOQXx_n %0y,\zsa+aZhO0[]]PkXZ\zfZP
adKN[a
π(1) ≤ 1 [t{vx π(2) ≤ 1 ¦ hwfPY]P,fdb	uN[tnpf (p(1), p(2)) +JLK\NXgaZKznXXd[tOQuzspnp{zuzfdh_yPx_\zfdP(x_hPYX{zhtah]fd0np{-¦ \Nss£wP,{zPYfd[]snacb]
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JLKNPXZnpO	uNsPXcakL[7bQaZh´Xd[tOQuzspPnpX  b`\vXqnp{z	aZKzPfdP,s[adnhw{




1P,fd{zh]\Nsspnfr[t{Nxzh]O []fZn[  spPXZ\NyrK­aZKv[a
IP[a
(1)
n = 1] = p(1).
JLKNnpX«OQPY[t{vXaZKv[a«[ta«PY[wyrK
y,h]{zwPYXqaZnph]{­P,u)h_yrK£)h]{zP[]{Nx¯hw{zsb h]{NPXqPXZXZnph]{­nsps=XqPYP[´x_PyfdPY[]XZPht¦+nadX(aZKNfZhw\z]KzuN\_aY «{zP[7b





p(2) = 1 − p(1)
p(12) = 0.
 PaZKzPY{­]Pa


























































































































































+ (1 − β(1))η2p
(1)
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1 + β(1 )
)
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Ȳ (1) = 37C
zspnp]Pn{! #¥¦ hwfLaZKzPuzfdh]u)h]fZaZnph]{v[tsBsh@XZXXqaZfr[adP,wb]
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JLKzPXqPP@\N[adnhw{NXkyY[t{  P\NXqPx aZh0h  ad[]n{­adKzPP^z[wy¢aaZfr[t{vXqnpP,{@a  P,KN[7nph]fht¦=adKzPXZbXqaZPYO­JLKzP
[7wP,fr[twPaZKzfdh]\N]Kzuz\za(y,[t{-aZKNP,{  Py,h]OQuz\_adPYx  b
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η2/η1 → 0 Py,h]{NXZnx_P,f-KzP,fdPoadKzPyY[]XZPoht¦
x → 0 KNP,fdP x := η2/η1 []{Nxµ[wXZXZ\zOQPo¦ hwf-XZnOQuzspnpy,n¸acb adKN[a
β(i) = 1/2
  PuzfdPYXZP,{@ak[KNP,\zfdnpXqaZny[tfd]\zOQPY{waLadhQy,h]OQuz\_adPaZKzP  [t{Nx_nxadK­XZKN[]fZnp{zN




















[n∆, (n + 1)∆)
adKzP






y,h]{z{NPYy¢adnhw{¯Rknpss)hwXdynpss[adP]PYfZb @\znpyrspb   P,acPYP,{0KN[]s¸¦£h]¦¥aZKzP«fZPYO0[tnp{zn{N[t{Nx´[]ssNaZKzP«fZPYO0[tnp{zn{N
 [t{Nx_nxadKv¡+XZhaZKv[ananpspsv\NXZPknp{`[7]PYfd[]]PLh]PYf=aZKN[tanp{@aZP,fd[ts)@Ã7h]¦¥aZKzP«fZPYO0[tnp{zn{N  [t{NxznpxadK£
JLK\NXnadX[7]P,fr[twP  [t{NxznpxadK-x_\NfZnp{zadKzP(np{@aZPYfZ[ts)nX
(3/4)(C −Y (2)(n)) z[t{vx´x_\zfdn{NaZKNP(KzhwsPu)P,fdnphx-ht¦
C/(4η2)
naknsps  P
(3/4)(C − 3C/8) = 15C/32 JLK\NX[]X
x → 0 P«XZP,PkadKN[aaZKzP(¦§[]Xqay,h]{z{zPy¢adnhw{0nspsB]PaL~wÃ7ht¦¥aZKNPkaZKNfZhw\z]KzuN\_ah]¦¥aZKzPTXqsphy,h]{z{NPYy¢adnhw{-\N{Nx_P,fLadKzP_J0¶XqaZfr[aZPY]bw
   .;=;=-03  ( *,* $'& -  ( 3 ;=6  - 3
$'1 3  6 * 67181.- *3 (461
& N > 2   3.-<-  (46+



































































Y (i)n + Y
(1)
n /2 = C.
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n = C − Y (1)n
_adKzPs[]XqaLP5@\N[adnhw{  PYy,h]OQPYX







 PaZKNP,{­h  ar[tnp{
Y (i) = Y (1)
(







































2(2N + 1 − i)
N(3N + 1)











































































C, i = 1, 2, · · · , N.
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¡  P0fdPYyY[tsps=aZKN[taaZKzP´X @\N[tfdPQfZhh]aT¦ hwfZO\zs[`h]¦LJ(e [wXPYss+[wXn¸arXfZP 6N{zPYO	PY{@adX
5XqPYP ! 4#Ñ !RwR$#±¡TuNfZPx_npya«adKN[aadKzPQaZKzfdh]\N]Kzuz\zaTh]¦[ yh]{N{zPYyaZnph]{³XqKzhw\zsx  P0n{]PYfdXZP,spb­uzfdh]u)h]fZaZnph]{N[]s
adhnadXgU=JJ  PTXqKN[]ssvyh]OQuN[]fZPLadKznXgnaZKQadKzPk¦§[]nfd{zPYXdX2h  ad[]n{zPx	\z{Nx_PYfgh]\NfgOQh_x_P,svht¦¥n{@adP,fr[]y¢adn{N
y,h]{z{NPYy¢adnhw{NXY
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β(1) = β(2) = 1/2
[]{NxaZKN[ta




i = 1, 2
  +ý{NxzP,PYx£+aZKNP np{Nx_h n{vyfdPY[]XZPYX  b¶h]{zP­P[]yrK9U=JJ+[]{NxIXZn{vyP

















































 P`x_PYuzny¢aadKzP´¦§[]nfd{zPYXdXnp{³aZKzfdh]\zwKzuz\_arX¦ hwfaZKzP 6z^_PYx³sphwXdXXcadfd[taZPY]b®np{ /nw\zfdP¯R] +Ñay,[]{  P
yrKNPYyr]Px­¦ fdh]O adKzP 6N]\zfdPaZKN[taaZKzPQfr[aZnph ht¦[7wP,fr[twPaZKzfdh]\N]Kzuz\zadXTnpXwP,fdb¯ysphwXZPadh  P0spn{zP[tfnp{
adKzPX w\v[tfdP«h]¦aZKNPfd[taZnph	h]¦fdh]\z{vx´adfZnpu aZnpO	PX,

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+ý{6/np]\zfdPQPx_PYuzny¢a(adKzPadKzfdh]\zwKzuz\_a(fr[adnh@Xk[]X«[Q¦ \z{NyaZnph]{oh]¦2aZKzPfd[taZnph0ht¦=aZKNPnp{@wP,frXqPh]¦2aZKzP
X @\N[tfdPLht¦¥U=JJX+¦ h]f2adKzP _J0¯XqaZfr[aZPY]bwJLKzPk[]s\zPX+[tfdPh  ad[tnp{zPx  b	yh]OQuz\zaZnp{zaZKzPkaZKzfdh]\zwKzuz\_a
[wX(np{¶¹\  XZPYyaZnph]{®N z  P	h  XZP,fd]PaZKN[ta[]s¸adKzh]\N]Konp{wP,{zPYfd[]s£adKzP	aZKzfdh]\zwKzuz\_aKN[wX«[`aZPY{Nx_P,{vyb
adh´np{NyfdPY[wXqP[wXLaZKzP	yhwfZfdPYXZuvhw{Nx_np{z0U=JJ xzPYyfdPY[wXqPX,NPXZP,PaZKN[takaZKzPaZKzfdh]\N]Kzuz\za(y\zfd]PnX @\znaZP
npfdfZPY]\zs[tf`[]{Nx ¦ fr[]yad[ts×k[t{vx²sh_yY[tspsb9aZKzPYfZP[tfdPoO0[t{b uvhwn{@arX`KzPYfZPoaZKzPh]uzu)hwXZnaZP  P,KN[7nph]f-npX
h  XZP,fd]PYx£¬np{NyfdPY[wXqnp{z®U=JJ#h]¦«[®y,h]{z{zPy¢adnhw{¶fZPXq\zsadXnp{n{vyfdPY[]XZnp{zonadXaZKzfdh]\N]Kzuz\zaYJLKNnpX	y,[]{
u)P,fdKN[]uNX  PTP^_uzs[tnp{zPYx`n{ uN[]fqa  b´yrKN[t{zwPYXn{`aZKzPu)P,fdnh_x_nynacb0ht¦aZKzPXqaZPY[wx_b´Xqad[adP  P,Kv[7@nph]fL[t{vx
np{¯htadKzP,fTx_nXZy,fZP,aZP{N[taZ\zfdP  P,KN[7nph]fJLKzP[t{N[]sb_XZnpXh]¦=aZKznXkuzKNP,{zhwO	PY{zh]{¯nX  P,bwh]{Nx adKzPXdyhwuvPh]¦
adKznX=uN[tu)P,f  P{zhtadPgadKN[a+h]aZKzPYf¦ fd[wy¢ad[]s_[]XZuvPy¢adXh]¦)j+cm'µyhw{z{zPYyaZnph]{NXnp{{NPach]fdXnaZK0XqPY]PYfd[]s
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h]¦adKzPaZKzfdh]\N]Kzuz\zakht¦adKzP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 P 6NfrXcah  XqPYfZwPadKN[aadKzP	aZKzfdh]\zwKzuz\_aXZKN[tfdnp{z-np{aZKzP _J0 XqaZfr[aZPY]b¯nXO\vyrKOQh]fdP¦§[tnpfaZKN[]{
np{¶adKzP`uzfdh  [  npsnXqaZny´XqKv[tfdn{zv¬nanXO\NyrK¶spPYXdXXZP,{vXqn  spP0aZh®aZKzP x_n¸¤BP,fdP,{vyPYXn{9UJJ +ý{NxzP,PYx£=[
y,h]{z{NPYy¢adnhw{InaZK²®aZnpO	PX0XqO0[]sspP,f0U=JJwPadXQhw{zspb²R]ñ_R-aZnpO	PXQOQh]fdP`adKzfZhw\z]KNuz\_a0n{9aZKNP _J0













 htaZP	adKN[aTaZKzP	¦§[wy¢aTaZKN[taP	h  ar[tnp{x_n¤)PYfZPY{@a[7wP,fr[t]PaZKzfdh]\zwKzuz\_aXZKN[tfdn{N`\z{NxzP,fx_n¤)PYfZPY{wa
u)h]spnynpPYX´fdP·vPYy¢arX0adKzPo¦§[wy¢a´adKN[akn{ yh]{@adfd[wXca0adh¶aZKzPXqbOQOQPadfZnyoy,[wXqPwLaZKzPoaZKzfdh]\zwKzuz\_a npX`{zhta
np{[tfdnp[]{waLnaZK­fZPXqu)PYyaLaZhQaZKNPXcadfd[taZP,wb0n{ adKzP]PY{zP,fr[ts¥[]XZbOQO	P,aZfdnpyyY[]XZP]
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nsps+x_PyfdPY[]XZPnadXfr[adPnaZKuzfdh  [  nspnacb
f(y)
[t{Nxyhw{z{zPy¢aZnph]{
	npspsx_PyfdPY[]XZPn¸arXfr[aZPnaZK¯uNfZh  [  npspn¸acb






















n+1 = βy + ητn+1, Y
(2)
n+1 = C − y + ητn+1.
ß àá£ß±Ù
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(βYn + Yn+1)τn+1 = y
2 (1 + 3β)(1 − β)
8η
.
• +Ñ¦yhw{z{zPy¢aZnph]{QnpX(aZKNPhw{zPadh-x_PyfdPY[]XZPnadX«fd[taZP` aZKznXTh_y,y\NfdX(n¸adK®uzfdh  [  npsnacb 1 − f(y) ¡aZKzPY{
Y
(1)
n+1 = y + ητn+1, Y
(2)


















(Yn + Yn+1)τn+1 =
1 − β
8η
(−(3 + β)y2 + 2C(1 + β)y + C2(1 − β)).
1PYsh PXZKN[tsps«\vXqP
Y
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PKN[7]P
IE[Y ] = C/2
][]{Nx0[tsXZhy,sP[tfdsb




[t{Nx-aZKNP,{ ad[]@np{zQP^_u)PYyad[adnhw{-Ph  ar[tnp{ [ta(XcadPY[wx_b`Xqad[adP






(C − Y )(1 − β)
2η
(1 − f(Y ))
]
= (1 − β)IE[Y f(Y )]/η. qRY@¡

















(1 + 3β)Y 2f(Y ) + (−(3 + β)Y 2
ááú@%,qé¢é
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− (3 + β)IE[Y 2] + 4(1 + β)IE[Y 2f(Y )]
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(1 + β)Y + (1 − β)C
)2





















(1 − β)(3 + β) − C
2





















(1 + β)Y + (1 − β)C
)3
























(1 + β)2(1 − β)IE[Y 2] − 3C
8




(1 + β)(1 − β)2IE[Y f(Y )] + C
3
8
(1 − β)2(2 + β).
j({zhtadKzP,f«fZPYsp[taZnph]{­npXkh  ar[tnp{zPYx  b`\vXqnp{zQaZKNP¦§[]yaaZKN[ta  b XZbOQO	P,aZfdb
IE[Y 3] = IE[(C − Y )3]5Xqnp{Ny,P
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 g]P,{ n¸¦[]ssTu)hwXdXqn  spPosh@XZX XqaZfr[aZPY]npPYX0uNfZhnx_P¯aZKNPXd[tOQP[7wP,fr[twP-adKzfdh]\zwKzuz\_a n{ XqaZP[]x_b ýXcar[adP
np{ aZKNP®XqbOQOQPadfZny¯y,[wXqP­P®y,[]{»h]{vx_P,f´[  hw\_a´aZKNPo[tfdnp[  nspnacbht¦aZKNP¯aZKzfdh]\N]Kzuz\zaY7+ý{²fdPY[]s7
adnOQP´[]uzuzspnpyY[aZnph]{vXTaZKN[taO0[7bo\NXZP´j+cm6 uzfZh]aZh_yhwspXnp{³h]frx_P,fadh  P´J(e 5¦ fdnPY{Nx_spb]n¸anXy,sP[tfdsb
[wx_[t{@ad[]]PYh]\NXgaZh0KN[7wP(adKzPsphPXcaLuvh@XZXZn  sPTadKzfZhw\z]KNuz\_ak[tfdnp[  npsnacb]
JLKzP¦ h]spshnp{z e+fdh]u)hwXZn¸adnhw{ wnwPYX¯[ ]PY{zP,fr[tsP,^_uzfZPXZXZnph]{µ¦ hwf¯aZKNPIXqPyhw{Nx OQhwO	PY{@aoht¦QaZKzP
adKzfdh]\zwKzuz\_a#j«X nsps  P¶XZP,P,{kaZKNnpX P^_uzfdPYXdXZnhw{²npX {zh]a np{7[]fZn[t{@a­[t{b O	hwfZPwknp{ y,h]{@aZfr[]Xqa´aZh
adKzP*6NfrXcaOQh]OQPY{wa
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(Y (1 + β) + C(1 − β))2
)






2(3 + 2β + 3β2)IE[Y 3f(Y )] − (5 + 2β + β2)IE[Y 3] + C(3 + 2β + 3β2)IE[Y 2]
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(1 − β)(3 + 2β + 3β2)IE[Y 3f(Y )].
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β = 1/2
























 PXZP,Po¦ fZhwO adKzP®uNfZhwuvh@XqnaZnph]{ adKN[a n{²adKzP³XqbOQOQPaZfdnyoy,[wXqPwLaZKzP _J0 XqaZfr[aZPY]b»npX`aZh  P
uNfZP,¦ P,fdfZPxo np{`adP,fdO0Xh]¦sphPYfXZPYy,h]{Nx`OQh]OQP,{@ar¡_KzP,fdPY[wX+adKzPXcadfd[taZPY]bQht¦sphwXdXZPYXuzfZhwuvhwfqadnhw{N[tsvaZh
adKzPaZKNfZhw\z]KzuN\_aKN[]XadKzPhwfdXZPTuvPYfq¦ hwfZO0[t{vyP]




IE[Y jf(Y )] = IE[Y j ]/2 ∀j /NfZhwO   @\N[taZnph]{¯cRwR¡¢wPwPa IE[Y 2] = 2C2/7 JLKzPY{£¦ fdh]O cRw¡¢



















IE[τ ] = C/7
PwPaLaZKzPfdPYXZ\zsaY
Pa\NX{zhµsphh]´[aaZKNPXdyrKzPYO	PTnaZK`uNfZhwuvhwfqadnhw{N[ts)sh@XZXZPYXY /zfdh]O ! #Ñ@PKN[7]P
IE[Y ] = C/2

IE[Y 2] = 7C2/26

IE[Y 3] = 2C3/13

IE[Y 4] = 679C4/7358
 /NfZhwOVqR]R¡LP­adKzP,{²h  ad[]n{
IE[Y F (Y )] = 63C/416
+ý{¯XqaZPY[wx_b ÑXqad[taZPw
IE[Y 4n+1] = IE[Y
4
n ] = IE[Y
4]
zspPY[wx_n{Nadh










(1 + β)Y + (1 − β)C
)4
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IE[Y 4f(Y )]







IE[Y 3f(Y )] =
C2(10241C + 7358IE[Y f(Y )])
132444spPY[wx_np{z	aZh
IE[Y 3f(Y )] = 1816852119104C
3,
KznpyrK­wnwPYXaZKzPfdPYXZ\zsaY






y,h]{NXZnx_P,fr[  spPnOQuN[wy¢a+h]{	adKzPaZKNfZhw\z]KzuN\_a+[tfdnp[  nspnacb` KznyrKQO0[7b  P«[t{	nOQu)h]fZad[t{@a+u)P,fZ¦ h]fdO0[t{Ny,P
OQP[]XZ\zfZPQnp{¶fZP[ts 5adnOQP´[]uzuzspnpyY[aZnph]{vXaZKN[ta\NXZP`j+cm'uzfdhtadhy,h]sXTaZh  P`J(e ×¦ fdnPY{Nx_spb_¡  \_aadKN[a
adKzP,b³[tspsgspPY[wxaZh¯adKzP-Xd[tOQP´[7wP,fr[t]PaZKNfZhw\z]KzuN\_anp{¶aZKzP-Xqu)PYy,np[]sy,[wXqP`ht¦k[oXZb@OQOQPadfZnyQ{zP,achwfZ
naZK®ach yhw{z{zPYyaZnph]{NXYjkOQh]{z`aZKzfdP,PQXZuvPyn 6vyXqaZfr[adP,wnPXaZKv[aPn{@aZfdh_x_\Ny,PYx¥BPKN[7wPXZKzh{
np{ aZKNP®[  h]PoXZPaZaZnp{z¶aZKv[a´adKzP _J0 XqaZfr[adP,]b  n× PwLadKzP®XqaZfr[adP,]bIaZKN[ta-x_fdh]uNX`[³uN[]yrwPa0¦ fdh]O
adKzPy,h]{z{NPYy¢adnhw{¯n¸adKoKznp]KzPXca«aZKzfdh]\N]Kzuz\zar¡LKN[wXadKzP  PYXqa«u)P,fZ¦ h]fdO0[t{Ny,Pn{oaZP,fdO0X(h]¦=aZKzfdh]\zwKzuz\_a
[]fZn[  npspn¸acbw[t{NxOQh]fdP,hwP,f)na]\v[tfr[t{@aZPYPYXT[­uvh@XqnaZnp]P0XZKN[tfdPh]¦adKzPQaZKNfZhw\z]KzuN\_aP,]PY{KNP,{aZKzP
U=JJ ht¦h]{zPht¦aZKNPyh]{N{zPYyaZnph]{NX  PYyhwOQPYXk[]f  naZfr[tfdnpsbQs[tfd]P]
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XqKv[tfdn{zht¦  [t{Nx_nxadK-\z{vx_P,fL[tfdnhw\NXsh@XZXXqaZfr[aZPY]npPYXgaZ\zfd{NX
hw\_aaZh  P @\zn¸adP0n{wh]sp]PYx£Q¹h ¦§[]fPQKN[7wP{Nhta  P,P,{¶[  sP	adh¯]PaP,^uNsnynaP^_uzfdPYXdXqnph]{vX(¦ hwfaZKzP
[wXqbOQOQPadfZnyk{zP,achwfZQnaZK-ach	yhw{z{zPYyaZnph]{NXKzPY{´adKzP+_J0®hwfadKzPuzfdh]u)h]fZaZnph]{N[]sNsphwXdXXqaZfr[adP,]npPYX
[]fZPQ\NXZPYx£  P´Kv[7]P	uzfZhnx_PYxKzhP,wP,f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mo[]{b®h]u)P,{³uzfdh  sPYOQXfdP,O0[]n{£¬`R]
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Y (2)n = C − Y (1)n
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IE[γ(i)] = 1 − p(i) + β(i)p(i)
IE[A(i)] = Cα(i)(1 − IE[γ(j)]) = Cα(i)p(j)(1 − β(j))
ááú@%,qé¢é
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IE[γ(i)] + α(i)IE[γ(j)] = α(j)IE[γ(i)] + α(i)IE[γ(j)]
= 1 − (1 − β
(i))ηjp






1 − IE[B(i)] =
Cηip
(j)(1 − β(j))








IE[τ ] = C
(1 − β(1))(1 − β(2))p(1)p(2)















































































































































2] = IE[(B(i)n )
2]IE[(Y (i)n )
2] + IE[(A(i)n )







IE[(A(i))2] + 2IE[Y (i)]IE[B(i)A(i)]
1 − IE[(B(i))2] .
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2α(1)(1 − β(2))p(2) + 2α(2)(1 − β(1))p(1) − IE
[
(








n ] = Cα
(i)IE[(1 − γ(j))2]










n )] = IE
[(




1 − α(j)(1 − β(i))a(i) − α(i)(1 − β(j))a(j) + 1 − (1 − β(i))a(i)
)]
= α(i)(1 − β(j))2p(j) − (1 + α(j))(1 − β(i))2p(i) − 2(1 − β(j))p(j)
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